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PROBLEM TO BE SOLVED: To improve the shear strength of electronic parts so as to 
improve the reliability of the parts. 

SOLUTION: A substrate 8 is heated from a heat stage 6 side and, at the same time, a 
surface acoustic wave chip S is pressed with a collet 7 while ultrasonic waves are 
radiated upon the chip S. The output of the ultrasonic waves, pressing condition, 
and heating temperature are respectively adjusted to 0 . 04-0 . 4 2W/bump, 150- 
350gf/bump, and 150-225°C. Therefore, the joint areas between pad sections 3 and 
ball bumps 5 are increased, because second joint areas are newly formed around 
first joint areas by solid-phase diffusion in addition to the first joint areas 
which are formed by solid-phase diffusion when the bumps 5 are first joined to the 
pad sections 3. 
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&Xgk, 

Au t±iR#fc«««±^88l«»kllfEf* vr±W< 
«E««Sk «SEAyrk*«affiffiftC J: *)®%thb 
**Sfe(c«*r&J:a(c, 1MB*«k1»B**7'fc*iH 

[ mm 2 3 m^n i m^vma<mtm^h 

•EiMttOBWjtf, 0. 0 4-0. 4 
«TE««kinEf-'yrtfcffE-f***«, 150-35 

o g f /A>rt$)i):^Wi:t§lWn« 

akr&B^JWiBWFtt. 

[»*S4 ] mm i ws3Eito«mft^Bja* 

x^£ $ - b wmbT&m^&mm 
m. 

■y K«*£t^*-y£»fiM-4Xgk . 

ffiESI 1 H«±fcA 1 ^M^i:n^2A' 7 F® 

£$Jf Ua'7 F«*»Jit+*IHfc . 

VfC/tv K«k a u **j&ftb't&'<y7b zmtofflk 

ifZX 0 JS^&ISk . A u «: =ai#k*6»SJ:<0 

*8WktnEf"»7'±wC'y mb zmivtyrz-fti 
xttfiimitthxnb. 

■f &X?§k £fl(S-f*::k ^htSlWp« 

[ fi?*Ji 6 ] if «3| 5 Ea«o«^fl^»a*i£tc*j 

IHOHl^-y K«^«fflkffirES2^y Kl<0»k£ 

[ffl*«7] A I t±&»b'tl + v7±.Wi<y H» 
hAu «r±«#k t&^^r fc tBMttttK J: 
6XfSk, 

a u $r t -t h mLtcr>\m& b mi* * r±w * 

WESfikWE* SrMWftSr Jni mML. 
j^ft»£«ttoL*tf 4>»ET*XSk , 
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flrieg&k HE* v7k ittttULilKliW h U 

*^>(i<2r-«^a?rcffEt5isk . 

fneA-.y HSk a u*±«#fc-r^yrk*ii«ittt 
«c±9ff*«xek. Au*±*#k**s«±<o 

k WEf - -y 7±<OJ t ? HS k *1WE> 
10 WSaWkliEf - vrk tffiHteM^feldWE 

•r&xsk ^ k twBkta^FSifttfais 
[it*«9 1 * v7±.<rmmnmmzA i ££&#k 

hXUb. 

tHB/t* HSk A u £±j£#k t&'^rk SrSfflffift 
fc J: *XSk . A u £±j£#k-f &£$±o 
««fflkffiE*7 7*±<o^y FSk Srl9EA>rS:^L 
TttfaMTf&Xgk. 
20 mtmUb fjEf- «y r^^^J^k SrfitiftSriP^* 
^Ji8ft»E^*xSktfl<i1-6c:kSWtak-r&* 

ia**i 03 a i &3EjSL»bi-&*v vmmib 
aum^u ^OByfef-vrxcoA-7 mbttft 

th&m&bmihiitzWfcb , 

Au fr±«#k U s^oWE^y FfflkHffiiMMcJ: 0 

-cm i «o«^««j: o hmimfttzmmmzs: on 

30 E^-7 H»kl^*»2co^fTOt^E«J!Wk. 
k ^Md-TI) C k ^IBkt&^^ift. 

1 1 3 mm i oEii^flt^fiRfttcfcv^ . 

mV*vm<om.tf. 0. 3/im£U:"Cft*«Ikfc«f 

[fi*« 1 2 3 is*3S i o &*M 1 1 taaco^s^ 

H!TE«ttfflCW* 0 . 5 ju mHi^A u > 7 
ixT v ^ |> i k k f I) VHtA. 
40 [ff^JBl3 3 A I *r±KMJ'kt**l^ v HJBk» 

k, 

Au^#tl, ^OffE^'y7 B ±WN'«y KSkWlfl 

+&a«»*«»feiifc«Kk s 

Au^^hl, a>ofirE^y Hffi&IBIBttttlcJ: 9 

a^r« 1 nm^mvmtm&bmmmzx 
*)®^&m2coti&ftmG-thrt>7b zm-th 

iktrHMk-rWTWa. 

1 4 3 m$« 1 3t^^MtC^^T . 
50 «E»l^v Kl<0««kWfe»2^7 H«<!0»«k3&« 



3 

mmmftwztchk** i,zm-ft>tLtzi->v7b . 

*thw, i cr>%$mmvmmmi$t®ttti:mz x oft 
zmb-t 

*>v7b. 

Au^i^i: u mi^y mtmfomz* 

«W l<oj^*tot^«8B»fcH«ffi»(cJ: Oft 
[00 0 1] 
[0002] 

[ fc*com ] »tt*ffi«r ' W x ( KTF > r s A Wf 

A>fxjfcv^. ) cDXoizm^mizh&mm^® 

[00 0 3] mitt* 7 'Jv/f-y/lGHz^S AW 
7 41V9* < rfi^gfgj 1995^73 &H£A 

T 4 y ^ * ffl V \tz 7 »J -y r f - 7 S A WrV x t w 

•*-*atB3wa»8iir^*. zzizit, 7x-zw> 
mmztiXto*). zhiz£ti8SAVf+vyiz&i&z 
li, 

jBSftcoai* 0. 1-9-0. 2 5W/A>r 

iaM^^ 7 5gf/A>7' 
KJioTlt^fcT*, 4 0 g f /^>rfiJK*)5/*7» 

[0004]A>7Wl6Mi:ltW^<> f-y 
7^1i£tf 2 mmSJKh JfcMW/hS < , fr^yrWttz 
ftlUIrf +2k:«»*tLrffll<0S*t*^J6*«: 
£ ?&«4VU -3 «r*& tfi, 4 0 g f /A>rg 

[0005] 

mmmmixottmm) u>tw^ cos 
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T*m#± Z < * ofc«*** 7 r i: mWLb OSMBSil 

\^izw<yTMmnmmtfML-tz>&*ti 
[ooo6] ttz. &&±.tzy x-awsxvt < y 

< J: o %%£itZi>±M£<?)W&0)i'* T3$£T'f 

0 

10 [ 0 0 0 7 ] IMnHMX'i*. +v7w*v m 
0>mZlumW£blX\^tf* ZtlXttAlf&mX 

[ 00083 JJEMfcM«Lfc*> *>T\ ^ 

&<nwkiimwf&F&&tt:mi'hz b * mb ix 

^titm-tzzbizhz. 
20 [0009] *sku<os ^(cM^awti. f- vrmm 
i&brtv7b<m®$ififo±.L. mmmtwtrm 

[ 0 0 1 0 3 *« H ^*fe4r&BW«±. iOfflaaa-C^ 
[00113 *»B^*feS«OBMii. »iS^fi2rffi« 

w&xfvfmtm't & - * £ * ^> . 

30 [0012] 

A-.y mb A u Sriftftfc'tS A>rt ^rU^ratc J: 

wsst&xnb. Au£±mb-thmwi±.<7)®m® 

Hffl«;gtft*ffl«^$ fcfctt**6 Jt 3 (c, Mlffi^^: 

[0013] ijeo«3t*s-c'«i, i9**2«o*n< . n 
ia@«ttoawi£o. 04-0. 4 2w/a>a frie 

a«h«f!e^7r4:«:»ff-r«6*S: 1 5 0-3 5 0 g f 
[0014] IWWSfciiltf. ^-»/r±tCA 1 

50 L*^m 1 ^7 *m*%w9-y*Bm zxn 
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k, MEW I'*? KJ1±CA 1 Z±&ftbtt>m2rtv 

mmmix^y K«»jw*iat. hex* k 
ak a u tjWHfrk-rtxvrk frSffittttc i Dtt* 

t&XHt, Au2:±«#i:-f4S«Lhco«aafcH9ie 
[0016] M#S7 Jiflfcr. A I $ri^^h^l>^ 

w««atsrief - * r±ox ? mt imvorat 

[0017] m*«8fc:J:*itf, f-?r±t-A 1 £±i£ 
^ht^»A' 7 K««B**»*tc«r* J: a K» 
jfct&IJik. WEX.yKfflkAu£±j«#kt*Xy 
rk*H^ftfcJ:»J«£'*-*XBk. Au^t 

AVrfctf LTttflEK+fcXBk, ITESffiklirE?- 

6. 

[0018] n**9K:,Mur f-?rjtf>tt»)»B 
MJ:3WIJ**-&XBk, KSk Au^ 

iftt^yrt srs«a:ttcj: os&rsxak . A 

u k -r & 3S«±^»K» k HE* ? 7±iW * v 
HSk £ffiEA>rfctf LTttfflEH+axak . MB 
MfclWf-?r^«S^*ktJH**Mai«:*«6 
Jifl!flfE«xaktft«1-&wkt1*ak«, 

[00 1 9] IftRffll Ofclitltf, Al £ifcj£#ktl> 

oMlfif- ? 7MrfV\' •/ FSk »lW*ftlHftMR» *>ii 
fcgfik. Au^»a, ^o«Seyt.yK«kBffl 
rate J: 0 I) m 1 <o»^li« . $ 1 <o«^«««o 
mizb^x® 1 J; 0 

mzx ohex* K»k«^-r4»2^»^««a^ii9 

ESafflkfflfflifclftfcJ; 9«£-f &33^0«£»«**^ 
**A>rk*ft<im£k£^k+*u «T»ift*« 

[0020] ±Eo»«Hfc(c*ji *x % imm i i <m 
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<. WEXvFWMWtO. 3/xmfiLhk-r*^^ 
2L<> HM1 2*)in<. MEftfiBStWS^O. 5 
ju mJJLbOA u X y * HttWM L K 

[0021] »«Ji 1 3 cctnar, a i Sr±js#k-*s 

W 1 X y H« k » 2 X v HJB k Lfcx 7 KS#S 
ftMifcf-yrk, Au^M^t, s&ottEf-yr 

^7 HSkwnrsfflBB^wtfenfeaafc . a 

u^t'U ^iie^7 KMkfflffittttCJ: OS 
£*t&SiS 1 «o»^faiS&t«WS«a»ka«a:»{c J: 9 

io .«^&*2o»^««**t&xyrkfcftflirr4c 

[0022] JJE^^iHifcfcvvt. 1 4CD#u 
<. «E»1X 7 KJ|aMkfltEJR2X.y m<om 
ktJ»*fi»WW«03Wff*U>, . 
[00 23] fflpRSl Sfcifltf, A 1 £±j£#ktl> 

f-yrk, au^m^u mt*vr±.Wv m 

u hex* mtmtt&mzj: om&t&m 1 <o«^ 
20 mRmiizmtn t msamz * o $£ir & s 2 m 

nT»&wm;%tih . mm 1 eazxti^. a i * 

«»^ci-6J:atStt^3tf-yrk, Au^ 

k u BuKf-xr±WN-7 KSkwifii-r&aaaMtttt 

^>tuta«k, Au^M^L, ffiEx-y KSkUffl 
ttttCJ: 0S^*--&» 1 ^8te»«&tfMa««»kH 
fflratcJ: 0«^-r**2^fi^»«*r*-r-&A'y7'k 
Srft«W&Ck«r««k«. ^^fl^fiftSii*. 
30 [0 0 24]*»HB-e«i. tvr^^HJiiAm 

x V H«kxyrko»*(ca*-r&. -f^*>. aid 

^Hfflffitt«*««k*3t5a:llffittfit«'&a«fc«k ox 
vH»kXyrkS:«^'r&ikt*:&«0T, yaTSI 
ffi^(fi]±L, f8HttSr*«>4Ck*«-C#6. ^ 

tfX'Zh. ■ 
40 [0025] 

[»W)*iso»jB] *mn-mtmmzmsAw 
T>www&*w\ fc**-xatafc«orKwr&. 

[00 26] HI (a) t«f J:9fc, L i NbO 
MWJitc, a 1 ^ifig^k-T&ESx^-y 1 ^^IS 

Ms mufAwmmh. w&w-yitixte. a 
icsiai^/ifcttcutixisiT, mufo. 5% 

50 xM%m<7)to±.ZMhzbtfx-Zh. Ma&>w-> 
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<L*tt«ffiS2*«i8U f«Ht:liW, 
(f6fflW*7Kffl3*+*. SAWfA'Ull 

$\ mm. ftst** r-fo^fi^^ffl0 

[0 0 2 7] AVy K«3tt, ffigtf>J?$ 
fc, 2»«ai:$*l4. £*Ui* WitfH2 (a) fc« 

U KfcH2 (b) tzJsk+XltZ* *l^H«3ai 

[ 0 0 2 8 3 IS 1 A" 7 HS3 aftl«2^7 HI 3 b 

StioTfiBKSiiS. ^K«3tUT, Al 
fcS iftV/tfettCutlXOT. HitfO. 5%g 

J: 0 i k m* L » 1 a' 7 HI 3 a k £1 

2^7 K*3bfcSB-^W3B«K£t^Tt»J:v^ 

[00 29] »1 ^7 K*3aC0ffilifii, MilfO. 2 
SjumfeLL S*2a- 7 K13 b<0B8J»i % .F»fc»lSS 
n4<L*«^«2W»a»tt*8W:tBBfi(Ji. «i 
(f 0. 1 5/imk£it&, 

[00 3 0] ^1^7 KJB3acO«Sfc£2/<7 
KJ13b<0H«kli,. BfcfcffiBWMWft'O*. M 
itfH3fc«tJ: ifcl, SSI A' 7 KB 3 a«4 a# 
'»2/<7H«3bcoi8S4bJ:"9Mitf-l O^mgJErt 

^1A 4 7 FJi3a<^i8S4a*«a2^7 KJI3 
b tf)i$$4 biOW^tflOjU mgJK^ffltCffiSrr 1 1 

tf)*cab->rt>J:v^ etui. 05^f J;-3^. 

7 K«3 atf)SS»kSI2/t7 KJf 3 b<7)Wabtfi-&* 

£*f ^*rd kTMcoJ: 5 «r^*^«»lS-&»4 c fc£ 

[003 1] MZ. 11(b) izfjkt* a #a> F 

(OX'htilf. mil£AubCub(?>&&Tbr>Xl>£ 
[00 3 2] HI (c ) K^jcf J^K. ^xaW 

[00 33] 8efc. 11(d) tZTFCtX £M8Z 
t-h*r-i/'6±K$tt*\ 31/7h7CJ:otff«*» 
<J>SAWf 7 rS $rSS« LTffiE*aWS C k T\ 
£»8_L<D««»9k SAWf 7 rS±^7 K»3k 
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h. ffiBS9tt. WKSWIfiRStifcEII/t^-y^)- 

««»7titt. wifcrmjAu^v^tttij: 

9W3#0. 7jumS«<0Au^7^«Snrv^. 
[00 34 3 *LT. HI (e) itZmtXditZ, t-h 
x^-y6BJ:93HK8*M*&fc«fc* auvhl 
X 0 S A Wf- 7 r S £«#*£HD;c*#fc ff E** . 
10 «r£T\ B6(C«*\l:3<c, H»««ffl*tt. 0. 04 
-0. 4 2W/A>rco®H, X^tKliO. 16 
-0. 3 3W/A>rcORHi:f 0. 0 4W/Ay 

rmTWi«^4»*9W^€>*i-r, o. 4 2w/ 

A'yrULtTI^ A 1 ^^SSAWf'7rs±60A-7 
K« 3 ^jWtfWM- 7777 7^ 

Jnffi*fW\ 1 5 0-3 5 0gf/A>7-«0« 
H> J:9ff4L<«i2 00-30 0gf/A>r<0RH 

k-r*. 1 5 o g f /A>rmTf 

ftW»fciv*\ 3 50gf/AVr£LbT'li, ^77fJ 

fSffi«Ji. 1 5 0-2 2 5X;cOIeKT'&6. 15 0*03 
TCIi. «asr&«*!MbW»feil-4* , 2 2 5lCJa±T 

[0035] vj±co*o%0kftTX'm&t&ztx\ m 
mzit 1 2 «ja±«08 o- 1 o o g f /^yr^y 

mi (b) fcSLfc^vKasfcsK-^vrs' 

30 Mini. HI (e) t*Lfe«^lStJ:0^7Hffl3 

izm 2 iz&sm&vtfmtt&mz ± vmtzizmzti. 
a-7 h»3 ksK-^<vr5 b<r>&&mmtf&tf&frt> 
x-bt. zcoi$&. »2(?«^a«©(i, miojg^m 

«®J:9fcaaftiWlfifet^k'5r&. SS80IS«ES9 
k^-^A'yrSkti. 01 (e) (c^LfelS^XStc 
J: 0 , ^*%JWIk jBfijWHBfcJ: OffiS^OlMHrtfll 

4iktJ:0Au/AuHfflffiftCJ:0»^Ura3co 

40 Au/Austaa;tt» 
*(c*j^rtta*3 5 o-4 o o*cmg.<otmtf&%b 
ztihtf. mwMmitot&zbiz£*)i 50-20 
orarcAu/Aumaaai^awriekSr*. * 

-ft^^^9 k ^-;PA>r 5li, AuKiS 
■k«iktt4v\ 

[0036] ^C. *»*««fcilB'f 6fc*(Cffo 

[0037 3 COttCfcL tthttt 1 WUii. S 
50 fetlW<OJB«fttB*SO. 5#IBKlDi4**S:»fflL 
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fc. Srfc. 38««ai*fcSH«*aMli«fBI«i««W 3 SrB8« 
tab 9, 2W«MltfO. 2Jb£0. 3#98llU 0. 5 

wcftiUW l ^WJntfRa^ff^ffl 1 * & . *wc 

fc9fc»fl«-*i:2Wti0. 33W/y\'y?\ iw(i 
0. 1 7W/A'y7\ 0. 5 WHO. 

[00 383 139 te^y Hffl 3 OA 1 JjatXSfSftfri: 

m 9 CliSS 0.7// mcomi? A u ;< >y ^r**J»S<lT ^ 
h, 09fcfcl^ 9al^7Fffi3<0AIJW0. .1 
5jLtm«ffl««0»a«-C*»}. 9biiAl»#0. 4ju 
mB*0)fiL 9c&AlJ?#0. 6//ml$C7)frC£>6. £ 

nmfrbttfrZZolz. ijlkirtz* AlWO. l 5m 
mT*^fi£2 5 0gf/Ayr<bt6£i:KJ: l y\ 
*0££5££4 0 g f /rt>r*±.m Z btfX* b . 
A1J¥£0. 15 0gf/A'y7 

2 «a±^i8**«(ci6j±-r bzb ipq % b . 

[0039] HI 1 Ql&*v K off 3 OA 1 W-ifO . I5u 
mcof-yr&fflvv 9 OA »/*J? i:S 

(PKG) WAu^y**** ^IS^)tSEH 

£»a^fi±#JLfc*U ft*<02fS3fii^xT3»KSrtf 
ftifci^**. -iltis AuJf^O. 5,um£$;t£ 
aHrc*-/UA'y r 5 XKO&KSfc <0 A u / A u m 
fflfiftiti**^ H«3k#-/M< 

1 0 0 4 0 J **WO»<0S0t»»tRWt*. 

[ 0 0 4 1 3 m 1 1 ttC^KIWJBCfll*lH«*!RB» 

11 2li^co^»JE^^tci>(t^^^^^ 

Jrax.*SllXgHBl 2 ah, «g««B»E*<03ta6--«^ffif 
l*Jn**E*H»12b02gB*^**. ifilctt 

i/c, zcnmmmmz^hm^m&mmxn. mi 

ai^ £ ep«-i>sis 1 aik b 1 1 a t , ^mi^m 
tiBW«as*fc«renjrr«>»2SBi 1 bt<o'j?%<t 

t20»BjW^S*i*. t*>^A, S1SB1 1 afc 
X^i>T-m&X'h~>Xi>n®n%)gkt:'&t>iih. ttz. 

mo± o iz^yrmzzmi b rnxfrnm 1 an 
1 1 a<offinitsix4«^-c*^"c iHa<oja»s:»<> 



6 ) »MT 10-107078 

1 0 

tlb. 

[004 23 Mitt* ® 1 2 LfcfiSW)jB!fift»JE 
«Stt"Ct 2ae^W8^JE^*a^fflSilT^S 

-c, z<nmm®tzi%m%mti&mi;&x'&. mm 
iztfmmmmttmzim&ftiizmnthm 1 a 

Bl latlT. #-;WCyr5fc*«8±0«a«9fc 
10 Og^HI&tS Ztlit. mi 3t,Znkt£ 

o mmiizmm&mm^^zm^vrtvy 

5 e05fefflffl 5 a mWL 8 ±<Jtfg«ffl 9 ** L T < & 

£m^m%&fti*x%mi%x-iw<y75tm 
^fc> miap^ b i i aco^#&ai^^5ia 

$r-&0ffi&nnffib&&iA\aJ)bi: 

. aairr&iR2aMi 1 b^a»»i, saw^vt-sjkd 

^ H8P 3 b !K-;l*> N>r5i:^2 JB 
#-;U^>r5ta«8±<0««»9i: 

[ o o 4 3 3 d i 4 iz^ktx o iz . zcomtmmxu, 

S A Wf-y 7 S _L W ^ HSS 3 Sr ^iaStli^r < f - y r 
i<OWCVU«f . SAW^'yrSXOi^^C loco 
A'yHS3SrffiSUTV^. 

[0044 3 ij*u^»^xei5v^r«i. sAWf 7 r 

S±fc»*Sn/£#-/^<yr5 fc*K8±^8*M9 

im* -y r saw * ^ , #-/^ ^ 5 « 
COXI/^ 1 5 a*0«J&* 1 5 b itmtb^stmifi 

{muxb%bm\ #-)w<>75mvi<7)*<y??y 

*vTXttl 5c, A Ia* 7 KK^MMl 5d4 

jKomLitteJimii-hzbtitrntLw z<m&&t> 
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